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Claims 

[d] l.An integrated circuit structure comprising: 

a substrate having at least two types of crystalline orien- 
tations; 

first-type transistors formed on first portions of said 
substrate having a first type of crystalline orientation; 
and 

second-type transistors formed on second portions of 
said substrate having a second type of crystalline orien- 
tation, 

wherein selected ones of said first portions of said sub- 
strate comprise non-floating substrate portions, and 
wherein remaining ones of said first portions and all of 
said second portions of said substrate comprise floating 
substrate portions. 

[C2] [C] 

2. The structure in claim 1, wherein said floating struc- 
tures comprise silicon over insulator (SOI) structures. 

[C3] [c] 

3. The structure in claim 1, wherein said non-floating 
substrate portions are biased by layers below said sub- 
strate. 



[C4] [ C ] 

4. The structure in claim 1, further comprising a com- 
plete insulator below said floating substrate portions. 

[C5] [ C ] 

5. The structure in claim 1, further comprising an incom- 
plete insulator below said non-floating substrate por- 
tions. 

[C6] [ C ] 

6. The structure in claim 1, further comprising shallow 
trench isolation (STI) regions between said non-floating 
substrate portions and said floating substrate portions. 

[C7] [ C ] 

7. The structure in claim 1, wherein each of said second 
portions of said substrate includes a plurality of floating 
substrate portions. 

[C8] [ C ] 

8. An integrated circuit structure comprising: 

a substrate having at least two types of crystalline orien- 
tations; 

N-type transistors formed on first portions of said sub- 
strate having a first type of crystalline orientation; and 
P-type transistors formed on second portions of said 
substrate having a second type of crystalline orientation, 



wherein selected ones of said first portions of said sub- 
strate comprise non-floating substrate portions, and 
wherein remaining ones of said first portions and all of 
said second portions of said substrate comprise floating 
substrate portions. 

[C9] [C] 

9. The structure in claim 8, wherein said floating struc- 
tures comprise silicon over insulator (SOI) structures. 

[C10] [c] 

10. The structure in claim 8, wherein said non-floating 
substrate portions are biased by layers below said sub- 
strate. 

[en] [c] 

11. The structure in claim 8, further comprising a com- 
plete insulator below said floating substrate portions. 

[C12] [ C ] 

12. The structure in claim 8, further comprising an in- 
complete insulator below said non-floating substrate 
portions. 

[C13] [ C ] 

13. The structure in claim 8, further comprising shallow 
trench isolation (STI) regions between said non-floating 
substrate portions and said floating substrate portions. 



[C14] [ C ] 

14. The structure in claim 8, wherein each of said second 
portions of said substrate includes a plurality of floating 
substrate portions. 

[C15] [ C ] 

15. A method of forming an integrated circuit structure, 
said method comprising: 

forming an insulator on a first substrate structure; 
bonding a second substrate structure to said insulator to 
form a laminated structure having a first substrate with a 
first crystalline orientation below said insulator, and a 
second substrate with a second crystalline orientation 
above said insulator; 

forming first openings in said second substrate down to 
said insulator; 

forming second openings in said insulator through said 
first openings to expose said first substrate, wherein 
said second openings are smaller than said first open- 
ings; 

growing additional material on said first substrate 
through said second openings to fill said first openings 
to produce a surface at the top of said laminated struc- 
ture that has first portions having said first type of crys- 
talline orientation and second portions having said sec- 
ond type of crystalline orientation; 



forming first-type transistors above said first portions of 
said surface; and 

forming second-type transistors above said second por- 
tions of said surface, 

wherein ones of said first portions of said surface that 
are formed above said second openings in said insulator 
comprise non-floating substrate portions, and 
wherein remaining ones of said first portions and all of 
said second portions of said surface comprise floating 
substrate portions. 

[C16] [ C ] 

16. The method in claim 15, wherein said additional ma- 
terial has the same crystalline orientation as said first 
substrate. 

[C17] [ C ] 

17. The method in claim 15, further comprising, before 
said forming of said first openings, forming a protective 
cap over said second substrate, wherein said first open- 
ings are formed through said protective cap and through 
said second substrate. 

[C18] [ C ] 

18. The method in claim 15, further comprising, after 
forming said first openings, forming an isolation mate- 
rial along sidewalls of said second substrate exposed by 



said first openings. 



[C19] [ C ] 

19. The method in claim 15, further comprising, after 
said process of growing said additional material, forming 
shallow trench isolation (STI) structures in said first por- 
tions and said second portions to subdivide said first 
portions and said second portions. 

[C20] [ C ] 

20. The method in claim 20, wherein said second open- 
ings are smaller then the distance between said shallow 
trench isolation structures such that each of said second 
openings is between two adjacent shallow trench isola- 
tion structures. 

[C21] [C] 

21. An integrated circuit structure comprising: 

a substrate comprising a material having one type of 
crystalline orientation, wherein said substrate includes 
first portions and second portions, wherein the crys- 
talline structure of said first portions is rotated with re- 
spect to the crystalline structure of said second portions; 
first-type fin-type field effect transistors (FinFETs) 
formed on said first portions of said substrate; and 
second-type FinFETs formed on said second portions of 
said substrate, 



wherein said first-type FinFETs have fins that are parallel 
to fins of said second-type FinFETs. 



[C22] [ C ] 

22. The structure in claim 21, wherein said substrate 
comprises a floating substrate. 

[C23] [ C ] 

23. The structure in claim 22, wherein said first-type Fin- 
FETs and said second-type FinFETs comprise silicon over 
insulator (SOI) structures. 

[C24] [ C ] 

24. The structure in claim 22, further comprising a com- 
plete insulator below said floating substrate. 

[C25] [ C ] 

25. The structure in claim 22, further comprising shallow 
trench isolation (STI) regions between said first portions 
of said substrate and said second portions of said sub- 
strate. 

[C26] [ C ] 

26. A method of forming an integrated circuit structure, 
said method comprising: 

forming an insulator on a first substrate structure; 
bonding a second substrate structure to said insulator to 
form a laminated structure having said insulator between 



said first substrate structure and said second substrate 
structure, wherein said first substrate structure and said 
second substrate structure have the same type of crys- 
talline orientation, and wherein the crystalline structure 
of said first substrate structure is rotated with respect to 
the crystalline structure of said second substrate struc- 
ture; 

forming openings in said first substrate structure down 
to said second substrate structure; 
growing material on said second substrate structure 
through said openings to fill said openings to produce a 
surface at the top of said laminated structure that has 
first portions and second portions, wherein the crys- 
talline structure of said first portions is rotated with re- 
spect to the crystalline structure of said second portions; 
forming first-type fin-type field effect transistors 
(FinFETs) above said first portions of said surface; and 
forming second-type FinFETs above said second portions 
of said surface. 

[C27] [ C ] 

27. The method in claim 26, further comprising, after 
forming said openings, forming an isolation material 
along sidewalls of said openings. 

[C28] [ C ] 

28. The method in claim 26, further comprising, after 



said process of growing said additional material, forming 
shallow trench isolation (STI) structures in said first por- 
tions and said second portions to subdivide said first 
portions and said second portions. 

[C29] [ C ] 

29.A method of forming an integrated circuit structure, 
said method comprising: 

forming an insulator on a first substrate structure; 
bonding a second substrate structure to said insulator to 
form a laminated structure having said insulator between 
said first substrate structure and said second substrate 
structure, wherein said first substrate structure and said 
second substrate structure have the same type of crys- 
talline orientation, and wherein the crystalline structure 
of said first substrate structure is rotated with respect to 
the crystalline structure of said second substrate struc- 
ture; 

forming first openings in said second substrate structure 
down to said insulator; 

forming second openings in said insulator through said 
first openings to expose said first substrate structure, 
wherein said second openings are smaller than said first 
openings; 

growing material on said first substrate structure 
through said second openings to fill said first openings 



to produce a surface at the top of said laminated struc- 
ture that has first portions and second portions, wherein 
the crystalline structure of said first portions is rotated 
with respect to the crystalline structure of said second 
portions; 

forming first-type fin-type field effect transistors 
(FinFETs) above said first portions of said surface; and 
forming second-type FinFETs above said second portions 
of said surface, 

wherein ones of said first portions of said surface that 
are formed above said second openings in said insulator 
comprise non-floating substrate portions, and 
wherein remaining ones of said first portions and all of 
said second portions of said surface comprise floating 
substrate portions. 

[C30] [ C ] 

30. The method in claim 29, further comprising, before 
said forming of said first openings, forming a protective 
cap over said second substrate structure, wherein said 
first openings are formed through said protective cap 
and through said second substrate. 

[C31] [ C ] 

31. The method in claim 29, further comprising, after 
forming said first openings, forming an isolation mate- 
rial along sidewalls of said second substrate exposed by 



said first openings. 



[C32] [ C ] 

32. The method in claim 29, further comprising, after 
said process of growing said material, forming shallow 
trench isolation (STI) structures in said first portions and 
said second portions to subdivide said first portions and 
said second portions. 

[C33] [ C ] 

33. The method in claim 29, wherein said first substrate 
is rotated 45° with respect to said second substrate. 

[C34] [ C ] 

34. A method of forming an integrated circuit structure, 
said method comprising: 

forming an insulator on a first substrate structure with a 
first crystalline orientation; 

bonding a second substrate structure having a second 
crystalline orientation to said insulator to form a lami- 
nated structure; 

forming openings in said first substrate structure and 
said insulator to expose portions of said second sub- 
strate structure; 

forming a silicon germanium layer on exposed portions 

of said second substrate structure; 

growing material on said silicon germanium layer 



through said openings to fill said openings to produce a 
surface at the top of said laminated structure that has 
first portions having said first crystalline orientation and 
second portions having said second crystalline orienta- 
tion; 

patterning said first portions and said second portions 
into first-type fins and second-type fins, wherein said 
first-type fins have said first crystalline orientation and 
are insulated from said second substrate by said insula- 
tor, and wherein said second-type fins have said second 
crystalline orientation and are positioned over said sili- 
con germanium layer; and 

changing said silicon germanium layer to an insulator 
layer. 

[c35] 35.The method in claim34, further comprising, before 
forming said silicon germanium layer, protecting ex- 
posed sidewalls portion of said first substrate within said 
openings using an additional insulator. 

[c36] 36.The method in claim 34, wherein said process of 
changing said silicon germanium layer to an insulator 
layer comprises oxidizing entire thickness of said silicon 
germanium layer. 

[c37] 37.The method in claim 34, wherein said process of 
changing said silicon germanium layer to an insulator 



layer comprises: 

selectively removing said silicon germanium with respect 
to said first-type fins and said second-type fins; and 
forming said insulator layer on said second substrate 
structure. 

[c38] 38.The method in claim 34, wherein said first substrate 
structure and said second substrate structure have the 
same type of crystalline orientation, and wherein the 
crystalline structure of said first substrate structure is 
rotated with respect to the crystalline structure of said 
second substrate structure. 

[C39] [ C ] 

39.The method in claim 34, wherein said first substrate 
structure and said second substrate structure have dif- 
ferent types of crystalline orientations. 



